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MoSt t•aol10~• ~ve 'bctoa C(>nf'1'0nted vtth, ·the pnblea cl 
detoi~ ·tho co~ea\ to*' the!r OOUl'OO#• ~ta ooura oon-
tent tor: motelwot"'k!U?; te-.ch~~• o~n b dlvh,•4 lntto ttvo ~· 
ot tnabitUcttcw w.-k (a) tbo$O Utd.tff ':bat) th• puptl •ouid 
be a.bl•· to do, -4 (b) thot.0 'W.dtua that lcolutt• tte• t1'la 
pupil. abotnd kaov. 
!2ll• •t\ldf deal• v!'b t30ll6l'al aotalWOl'ldng l_..tl"uCOlen 
utto. ThD )>l9imOJ p~•• I oo d•toP'dne ti. tn.truot!on 
unit• wblch rJha\dd bO t•uau~ la ~abtal al"'taa ~metal.• 
vo~ at ·tb• 86CocdfA"1 school :ievecl,. '1 -o• ta\tt:ra woi. 
dotoftdne b7 the _..1,.s. ot tvon~r book•' P•nd.~ bo 
tmu.&tl'lal utie t.J.vOPldn.,. 
Hota1wo~1d.qs ~u cond<hiltted 1n tb.t• lrNeattaatton vere1 
bmlcb lll:etttl, ._.,metal, f<'Undl'J• wl.&,J• uohtc.e • U'tl 
•ta.11 and, r-w, .tl\~· 
A eeoond~ PUfPO" ot tble at;Ud)t 11aa to 41•\ieml• tho: 
ftterld.&, totm4 1n tbe 1M'~t1ona1 tmlta ot booka1 pertalt4r.ag 
to ·~••Pal Mtal.WPkln1. ibo atudJ' ~ b7 Van. ar...o2 tn l9l7 
1t1• . 1r~•11: . r ., .••. , . . .·· . . . · .·.· .•. ~ bockc !11 1~ R..t~o, pa~ 60-61. 
2aobe~ r. Van..... C'Onton~ of' a COUJ'(i• tn "''tM!d"al 
metaavotk tor hl8b acbool. ~bllsned N.s. l"hula., 1aea, 
X.a, :!Olla Soak Qo;J.ep L:lbrat7• J.937. 
2 
ttu wutd aa a ba la t~ corJps.rtso~ In de't•mlmns tho•• -~. 
h tollow!,1·~'J 6.t!nlttons. woi~• ~l&Je4 ln i~ •Wd11 
1 . , ~oo~ ~Qb.Qo1 1•Y•1. • #adat snen 't~Gb t•1• 
ot tb• publ1u oehoolb p.:rov!d~ "~ educa1'ton.i 
2. lnduo. lal Ar'ts - 4 pb.c• or •no~ edu t.lonWteh 
p.ovtdl$ tho studen~ . w!th ~"tper!•ceo ~d unde~ 
e~tli.1 ~ lmu:ftwtal ~kUl1t ~ utabt.Klu. 
... tut ·otlon UN.t ... I.JO 1•• ntn.;J pS'On61 W.lcll 
lno1utte th~ avt'.loplna ot •ldU ·the lncb.UJblal ~t• 
atu.denu~ ahotdd bO able \°$0 do., 
I • r.ral ~•tal • :119 oZ m t.alvoi-ld.~J bf.Ch, 
&Ml.wlet 11bo-e• •W1. ~-• !ile'd* t:ugt.~, voldl~, 
aa~ nh.op1 to~, atl4 at metal. 
cont at1 of eta ~ldnJ 
"81>, th~ a •wr 
alvOl'k. luolo a.a 
'h!• ! aetl;ato. bno hoc · ble tio dofi.«) r»1 on 7 ouo atwiJ1 
·~ been ..ae e!nee 1936 WbS.4h d•t•m!Nl4 ·tho cour o ~•ne 
tOI' pnarl4 m .t>alvoft'lng 'bJ' bhe anel:rale m: tntJbooit~. 
tn:k•i2 • etw:l)' o · •1' nd . o .1.i<!! iatia 
ta.~t abd '3h• •n• tl!il oqUS.Pl&Dt th• $hoUld be ed .tu the 
ave · • 3 eCbOOl eJ• • A l!tb 1 aU4ln.t 9~ lieo tb9 
stt'ld.ont ould · •blo to Oo w bhtQ,Jo he fihotlld ~ .-
o<iqtllod att.w tbo e~natlon f)f tw•nt7. ... t• 'klWtald.tta 
bOO • A ~·u~n wa dev lopq · tcb· tmJ; •ta.ff 
ttema ,.._ tllo lS.•t• Data woe aocw:.4 on \luit ~••lomi.w.S.e 
~ ~•t•li1 4"a ~.,..,.. ttopotme1* ketld-, ar.d 
itle • ~s. e tfo~t1cmod l!st or ~ 1' a VU DO 
tno· utted la bl• tl»aics• 
x_ oo r 'fr ·• 1n: •, r1t1 - ·· 1• 
lbtd. 
2L.s o ~.. . ke7, . ••• conto t) !n. p~~ at-1 '1 · 
~•1 .-tu ltt juol.,.. Qnd w4ol' b! ·"'.h eebool. Uq:.UblA Ml 
~.. th•d•• ••• Iowa, towa stat• COll•P Ll'br_..,. 1'9bl. 
~l ~JZOd th• d\eeb ~•al., ta.,.d;~,, •cbino t:mop,. 
t~,, p.lumbtng.. and •uto me~tca trade.1,. AttQ ti!a 
aw,-ete, b• dl'116" 83$ 1~ Into• O!)&~atlons1 \i*DOl"al 
loro~t!Oftj ttffl'.m.t04l tmtei~t;l<nlf And Hlat:od 11'to~tton 
ln. 'h• .tl•l4 · ot ~um~ •otd., Ho 'f.U14limtock '° t ·m.a ou,. 
v.beehw th• !~ ln ·~ .~Up wn S.11 S.nau.e"1.~ en:• o• 
VAG:thO thOJ beloq,ed ill Ct. tPtid.e• 
a,~2 .-lM4 hi.Sh ~l t«mt~a to dottmdm • 
~ 1! e't to~ .tei"g~. ftt"C4'6il ~ f'OJ:".(JO fh$.t~tc. ..... 
the •ouroo t4 da:ba ~1.e.c.ted,.. 
~,.l, t ·tme ep:>r; er ht• reaeueh,. Utltod a!J, tal• 
wo,.ldng. ~e• .eoa toW'd lo $md.Qr high. ooho0l .~al ab.op 
couno• ot e'~• f!d .. tr-twc o•ui"•• ot •tu471 wttt-•~ 
1926 ~o 19l7. tfeH ana1ned . ., !to at~•• to 4oto.ino the 
cont~ .n4 gen.Ml t»O~ ct Sstlflral ehop co\li'eo• ot • 
Sn tho JW:d,~ at~ Sehools "' th• t~tied Stat4lf. « 
Vatl imaJt. tm.a11$•4 IV•n~7· •hlwo~ld.~ tox'b~ to 
· 
0 
"• l . S:i:·"n~ jQ;;g.. . t» mid.Ill tho oon~o ot genor-al W4 
cou~ tn tbe eec~ eobo~. ablt•h•d M.,a., h•l•• 
teen, 111t;lco~m. Umver 1t7 ct eoon#ln. u~. 193~ 
(~lst.ul me •votlnblt tf:ll' uadnG.tSoa.1 o!b·td In tavl!Oft 
Hoo=.l GttWi'H o«m-•t .. tu geml'o.1 metal. to~ bc.bu1,Ht4 art-a 
!n ·.,tit' ~ uc.at.011 h1eh echool. 19la.11) 
2s&on4 v. Clan. A readl?ltJ voCl\bnlOJ tor •tu.d •'• ~ 
to.vs• p~netloe bl>.MJ.4 011 an 1tt1al1'td.a or te.:11tbaob tn UJtdtl3• 
Ut.;a~bll•hod M. s. '!be~! • kles,. lWllf !c>wa St.at Collqt> 
Lib~ Fl• l9J!). 
~11 L,. o~r-~ 6~ ot Jun.tor h~ MJch«;1 ge~ 
aahop ccrar11oe ot Dw.41'• Unp'tlb1.leb.*4 u.s. fhu!e. Am4l•• row-. 
love. Sttdwe Coll4t\O .Libl'U')"• 1937., 
ftvan ~ op,. 01 • 
4eto•lM thf; con~t;. o~ • ocv•e :l.n pnurai ete!l~ld.~ .tm" 
un tn btsn ecbool,.,., A chock l!nt 'Or t~•talw@ldn.; booko 1fU 
~t.'4d to tttt7 ~adUato 1:tw;tento t• tho· I~brtel Al1-
. artmect a.t ?~ It te Coll ~o., \bti; ~tJ" o~ llot•t· 
wldch vo:e Mt~, :k>'e.m!md tho beob uaed 1» hlt t.t'3.dJ'+ 
lll.• tlnd. • lmludetl 11ota ot mot·dwo:=ildn.; eq~, 
llak ot t()()l8i1 11sts ot auppl!otl,, Otltltno ct lnto.Mat1on 
at>Outi •talt4i.1 table• h01:phl tn a ocru;rtto 1n ot&lvoi-ldu.41,. «Md 
thtrfi7-0:>0 ln~ottoml Wfbc. 
9t• tol1wlns t1;,~ot.lond. W'.d.tu•• ai1,~Uteant to thi• 
atw!tf,, w~ o~tlod 'b,. 'fJm ~ .~. tbtf tcp!c and ~topte 
adl.ng1 tolind lt& th& t11a,t7 boOJcs used 1• b1 citudJ'. tho 
~r to ~ l"1ttb' tftl:t!cat-e• t.bo 'c~al ~r of booita 1ti 
~Ch UW urd.ti Wl.t.I to~ 
rtt•;;;.,. ~ 
Seloetsl~ :'!:rats bd.1$·•• length., utull) 2 
t.d. VO~. . IJi. 
MYeted joS=t• 2 
B.!:w•"'11t1 $hoet .. •td l 
llot Gd 0014 M:•ett~ I 
htttt\1 aud ~xis t'lvota h. 
ttf!llOW,l.Q:J ri.Vat t 
»rill:lJ.\'l 1) 
1~1 devlee• l 
Dreaat 4l'U1 ,j 
1tant1 ""n ' Sl~r-tq htW4 @Ul i 
Poat •lll 1 
Yaokoe m.J.11 2 
Loct1.t~ and o.te• p'W!Cbln,i .hole J 
.il0ldib6 Wottk ttJ,. dfcill!~ ) 
6 
4 









































































O,puatlon:t ltd.ch sppe~ but ml0ft1t 1et eom t(I) "' ot 
tut,tld-.nt ~oi-\tm0• t.o 1bo Jl1,onl:l0»4 ln tbte tft\\df. 
Droa~ .. 
lllllq •~W v!tb • .Ulltll machine 
Planl»a w!Oh m•t'4 plar.• ....... 
&Ol'Q1:»$ • 







11ho obJeottvo• ot bbl• l'.tt:udJ U.I 
J.. ~o deto.-l1• tbo tmmietilo.Ml ~td;n to be lau.s&ts tn 
ladu.oCl"l4 me Q'~ tr49~WPd.ng at> th~ 
rs•~?t ~ leff:t. 
a. f'o d•t~~l~ tbe -~~- ot lnut .. cot~l 'W!d~- tOUQd 
!.n mn~worktng book~ ·S_,, 1931. 
!b.a o<1>~onti1 ot lDiSU&irld ~~ 8 .. l'al mettllworldre 
oour1•• t'.:J.li" iu1tcomur1 $oboolo c•n be d•Mmlud b7 • aulr•i• 
flt t•tbook& Pf·rtdbl.~ to •t>W..~. 
Da\a ctAloo~ :to» t!d.a ot~ wen obtd.Ntl bJ •n. 
4W7•l• ot ~t" •c.i .... 1e1"' ho•n. ftl•• booa e.1-.. 
lmp11e4 of •l'•oltlo.il.Y ~ta,od la tll• ttfllo ·O~ tabl• ot coa-
tout.:0. ll'lllt tb•7 ilea wt •tl•Hl roP &•••al m:•talwo»ktn,a. .u 
tlle• ch1e. uel"e ut.l•d. ee d l•l'Ul• ~~tdld• t• l~ttl'VotlOtltl 
unto, ot47 thoue booi¢'.1J ~l•tan $.f.,noa 1931 ve" ootut!de»od. 
at 
) uQt;m,u .•cu ......... _.... l\rtt~'l.c.11 
) DeliU!B ·~'-"'·"""' 
we 
• 
Hotal.workt- areu !ulud«l le t.b:G •~1' won·• benob 
ai. art; aotai.., ebbeo " w, to:t1gttl:;1, wldtns, auumlna 
$b0Jt, Gfltl .ro~. Im ar.1111• eboat w•c dcwelopitd :tar ·Mah 
of' thert0 ttevan eroan ~' ~l tbs !Dst;ructtoml u.nlttt anti the 
oa in Mcb saob uni.I-.. .touua. ftUJ Ubl.ta wro. en 
totull.ed to c~ll• th.& nut:ibes- ot ·boo ·• neO¥ ad le aob ntd:t. 
an otto ol!mt:».to dU,pllca.t.f0tt1 units th4. 
·· 1•l• •hfft. ~• l•luded ont1 tn <me -.. An ~t t 
\lhut Ud• to pla.00; thM p:J:Woc.$•011 !,n; the ~• tn wh!Gb the7 
• Gd to ht oa oouaon. t 6ou.td bt ),'-.\>$~ed. t:!tlat th ~ 
Vi a ovo~lapp1 . tn ON> ~• o ano~ r. i- ex~l•:a 
drUl !:!' wu Oll$1d Md undor b4l\Ch · e al but 1t was ts 
Su end o oonrb.ea so1011 to th• ~n . · ~.'13. lllL.&'04~ 
aoct.1~ aov~. eott ol.4er1~ 
aha t u 
• 
Tabl. al I)._ tho ~ral ~lWOl'l'd "! Wll's 
fOtflmbw4 b;y ~fltS of1 ~ Wd'J' ~k~ GI~ !.n thlW 
at~ • '!ha· ""' ols tl\blu ~i~!a ~ ~1 ta1. ·abl 
t ~:Jb. .u cro cono•nod wt'Ch •Mot utdJ ,,,bU• ~a.bl•• U 
~ 1!$' ffl'• ._ al*t: · 4. J\)~tna ta co•~ ln t ble 
it;, t .~ b Mlo 111 _ ·~ h ab1o-o 18 Ult! 19, •atblne 
8hop tn Tabl,eo ao ~o~ 22,, ~ laJOUfl ,and aea•'U'em•a• ln 
ab1 23. 
nootdt;a ~ '\.~ ~,-sia o.t the cvet1 ~- comel'Dl~ 
ou~ti~ sn ·~ •t•l ~~··ta abl• 1,, eu.ttlns V!th 
old l al)d hack amt M f . _ _ ·to k ~b&t 
r.m ~ 1u.»i'1~. So'f-«mteon book$ ••n,:ioMtl ~ oOl:tt old.ital 
tr4 a&. Y@ ~ NPOtd ta h1- ahd1' that llbe-
b '~ chl ·· t4 4JJ1d etgat out lng 
vtth tb.il ~. • • Bt Npmo« dove._, Ol'· S!J pe» o.-,, ot 
'11• bonk 1~1ws.a. oul,t.na. · ot.i wttb hand tool. • aa-. 
ba t . of tlit SGQOl':al llt>tdW~n~ ~- Uabdj ttJ, WU found 
•hrAU tbue ·•• abollt a !';O p~ e:a'I boffatto ttL ttw mltlbor ~ 
bee _ wteb Included the tmlts o~~*'S t;he · .. tt\tt1W 
notd+ 
•1••·n lf'Bt1 '!'' ?tJpn•• 





.:n:tat~'loa llntta t or' Mllll'll M•Wl 
l l fil I 4b·tt~'"nr:tt;u ntill'f'il!I ••••H>tU.,, l ' Kf I jf!UUP •-P ltlU;; ·;;;.,k~r-~ 
i11*11 '. , _-n 0 tJlfH H!'fllf "" ID"-· 1 - ... ( r· ·u er iit -- t 'ff' •!•H r r• . u JJ HL r '\IJ'H ill! ... 110.AJ•.• -·· j't 2 T P'Jt ••• u i1)J ~ {1:81 •• 
Dft1l •kl 
Loco.te d nl.cc.a'bo cente~uaatl ma~ 
Vu a oonb~h and p.S.~~ 
\Jn, a 4"!11 g&t\18 
ommter.sak « bo1o 
&ml~ •Ml• 
tlae ban.tll dri.U 
tiee • JO$t t.rtn 
'Oa& 10D OlU-11".IO banc1 ~lU 
.tlte a band b$11Cb t1MU 
Ctlml'•hoft • hole 
Uoe .m olootnc 41-Ul p•••• 
891eot Pl'OPOI'- ,dl'l>J.a 
UB& a b~•t dJt.11 
:;pct tao• 
~-drtu•' 
Hold etotk ~- ddlUD& 
· •• a chdn ddll 
Dl'!.ll ~Uot hol•• 
t.'dold.i» •odo, tooda, em 1~•• 
Ueo M•' ~Ue 
Jt1LJ fj ' :E ·-lllfll!J@H_FHW_'. --111 • . ( f flU» b Ub ' .- lf'tilJlt•· Ai(: .• ' ltt"fm g;18'-1.til~:'- ; .... t ~I· - - - -~ _ ... 1'./llff~" ili!:t ,··011P1rrr- Ti' n (*J _ wr·~~17rf _·· l!l t flt 
'lo. or~, ct twenbV ttu.lf....,t In whleb ... \ tmlt ...... 
W.•en. °" 6; pu oat. or ~ Helt• biolWU.~ tOJ.o 
t•~'!on md.ts on a.t1,11na1 lntllatbti a •Em1 atrdla 
~els oe ~!Ublg la -- two e\1W1Se1. 
Xu all ot the tvtn1'f hook1,. tll!AJ wae •~t4on4 m 
!mpo~tmt unlt in mok).VO•k. A.a .~ ll'l 'lable 3, r»AM!C\\l.d 
empbUla -.. plaMd Oft ~· ad ai:'a ttu.cs, k .. l.,. tho 
.tll• ol•ci• and oc ~ ael-eot,tou ct: a OOl9~ tlle, OJI' b 
Table J 
um.to to Pnlnt 
JUe metal 
· ~d •tl4 r :r 11~ 





l.t. wl'k to , pt1_A11 ~:...~· vh$d. 
Act.to•' tool "81 ~•• 11: · · wMel 
oQrQ1)8 ~ace ' ~
•. -. "I ' . W J(fjOh 'e•ru .~ t111ft 'ttitli#ll .QIL@f;@£!i;ft\ . '~· ···-..u.~ fJi'3 ° '•}'fjfj.x!llL"'9*!iil't.H .t.Jll!lli!l1'1!60 ' .••• " lt$214•ttY tUM•1•·rrttr .... 
o,. ot boelw• ot twen'b' ,aP14:ped,. tu Which •ch mdl 
-~·· 
t\M tr . ta ~~Gd hr a Sla,l Obl•l-.. or EiS per c· ct, 
1't ~ ho~ ltlC'l\14~ lu laotmue.tl• Ufdt, on ftl.h3 •'al.• 
!be ~•1• tn htt ~tud)" ..,._ u bhtit euti,. atn. o e an4. 
e~ tll.• 9'•· oe!ltonta ot· t'.bo ttool#o ~d tn tu t• 
ra,'1.ldtee ~tcata.i a lS l>@ eat !ur " ln the tm.11' m 
tilt . UCO 19 7. 
ft~ 6!5' pe:f oat,, ·Qt ·bb.e -~- bot>D tmpbaetdd 
bondlllii 1$etQ1 to bftuob ••4. tat>l• i., .~ tho lU\wet,toa 
. \e • lob v lt~~ . n this ., .t w!tb a 
·m;:1m.m • W'J.4 vise, Mot~ ,.,,al dt . . .-.,. ~~ ~ 
r .' tJ-'!.,.,., •. ,:. ·a:a -•·: .. , s3 
lb14. P . 2 • 
19 
able 4 
~Owotton \,1nit• ttJtl ~lU5 In he; ota.1 
-r•t•Oftlltn;- ' ·• 1TM , •. 11 . t *!:so litl•d1.,,. ~·· Jlla 1 r r • ·a• JJlJ• t•r:tlit tt r •,. . 1nn1.1JJ • tf_ :@l§:J#t n•t• WJn ·. • · 8: • ·~ Jl!flt .1 tJti!I ~.•-@• or -~*'! n· 
J ihf! .• ~~~.!'AA!.1~···! ti Hilh l!IU II 111· ! 1il I °'" j - . I .1 ·1 •• lfl II "~'· I;;?.\ II' ·. M!l#!•· il • 
·u Mti'f 2 , . i•l t J!il!ll ~I . t Ill' Hill lliliil I !H . l I !IU id tJ lj; I. 11W.8. li11 'ii: I l."b . Ii i!l!.lrll '• 8 , ijl~i !ill llU!ll "'lrti !I ·15 I.I .! g_ fl, J 
lo., ot b.Oob• Gt tv&ntf ~,-.e.i, tn. vtdch each \Udt .. ~ 
btln4kti e.uweo w • o~oNt., ta tbt.1 a.me ..... a Ib-1 
.t~ m.ce, OP 45 pe11 c-enti, •t ht• bob~ ho3:ud b0ndi'QJ1. 
!"Md.DI• ad etf.lllw ib• .ttodl• ot t · ~ atA.14!0• ow 
a. ao o ~ Sn~• 1n bemlfll la \no bona . ·bl ~. 
'fable '1 ~\l 'b bmt~tlcm \\Qt~, t~ eutttna ttn....,. 
bl •ttd o ,.,,.~ bf boek cant419!a,, t.tlllnis bblu f'«P 
toppS~ '9 tQJ> e bole mt*. 4 Dfft tlP«t t1Ap ~ ... Mdln« 
Q rad" and '110 'WIG ct dlft ln4 iH.• ~OQlt V01"ft· tho """"'""'6 
t i) _' JRIO .t . JJ&PIM l _t ~1lL'lllk!i: 
lb P• •· 
fabl• s 
tne~o. 1= tlnlt. t tJJf °"'t•1n:.)i fJ.'tU at.ls . ·~ 
~lioa tr11l\fl ot ~tml 
o· 1i1U1•tiar t1111 . 11: 11 ~.•••• • •~n., ·11•• ill. i: Ji!?tilitl!lfr11n1nlf r.. ·t i!i ;;•t•Jt ·t1ii!f:J.iiif4 ·•• M , !ilTlt •••"Mil) n el ••VM r ,. • . ,. rJJQ .. - -.. 1nu• t••tn • J »i• ·•t 
Cut th~ "" !lend D'llll bole to~ '3ppl 
tra.o p,1: ~ .mua t~llS tap 
Ue t190tap~ . 
v.. ~ .. 
bu t~ _, vnl'd.t. 
a bol• a dlo• 14 dt.e twck 
~-a .ro4 
Lubl'Scate te.po •d 41•• 
tbtoad pipe 
CU\ plp VI pts.- cuttJ• 
vo ~ f JHIJ) lu!.tlo ot ptpo ae.•o·••n• 
Ulnl~ ff' b : Ii ' I '. l .II TU••• iilildluU• ... , .u·. ,, ) ' .. 11UiLu i (Ji'! . r ~ ""' •li•-t• i ·~· !lill ' I illllJiiJU5! r r• ! . • ' 10 .I .· 11f!llln '. ,., ... , 
· ~o. ot bona.,, ·cc t•••tf' ~~. tn Wh!ob tMeb Uld.t 
~. 
·t11te ~., !llClut!.e4 ~tdl•i2• •~ "-S P• cont oe Va 
tut\7 twu4'4 thO ~oe•a _ . tar;pln, . e hol•· amt 
~~ w_. t\I ld.t£e H ~ tn fa ••'•l 1ouq u 
·bdQJ l!lWO ~o-=•• the r.o.ults ••• 'ff Wtoate that Ch• 
~ CU.'~ Ntt.on has 'briOSO ~$ tne)ft p~ 
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a. ' ~'litJ WU r, in, lYC1 Of' 60 p.. ~ ont, ot 
t 81 ~~ the ~ ;tud7 hl'fO~Gd O!Sblf 0)1 l;,O 
J>O• o =aJo» tmlil• 3.n thte •ctton kftrt auch · • • 
Oas~~. ~t- - ~ .hud.•a!tt:J •·!14 ~ tho ~'"' 
wb.ltb o '>be ••I cotod. tm~. 
An !nonu ot is po 'wu tou..14 b the h- ot-
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M~ ·•'• 01011e ebo U014 
J'NpaN aold f'C"# ~ 
P~-..old 
ltUI•' ~ cona 
Shake out oaat~a 
".l»!ah OA#~ (olO~) . 
~ pl~:ftCJt Of f~4' ~4 
ID n~ .• ( 8. ottlf'M? gr ~C@ilTIM!l J .'"iblJ:UscS•Dkli ' ( ,: "tl_.' - JU • .. Ctlntdtai ~t "ibli" '.!111J~J?!t\M ' f ,· i'*7i~ ~ ... 1!Tf _ ~·- l ?:." l .... _ sH!llll .. ,. .. w .. 
..,. ot ~. oe ~·~ ~-41 Sc tt4'1Cb uefl unto 
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'' 
tu' ~'t® \.\nlts t~ t~~1 w110 tn6lttdea tu ot.~, 0» 
-'°' po1" o•\l,_. ot th~ twcut1 book• IUlalf»o<i• a.s •bown ln · :bl• 
11. te •• tw 1iba' the tmtt11 v_. p~UJ coco~ 
•S:. maid·~. a.Ul J1UU»-'- u. oand ao1d. v-. ~1 tour.d t._,, 
Cl' 20 pa ~. ct ·ti. bockl uttd In llta •'uty !Mioat04 
tho p ... t!Qll ot a. mold b ro~* On tho 1*1d.• ·ot tba 
. ;i.o~al. mtiJ.Wt)itJd~l bo~ ttt•dir t' -. tOt.md ~°'' then -. 
a lO JiJlt c.ent h1Cft&M l.n the u.n'.f:t:J eo:cotl"ft!~ t~. 
So.v4"P• tt w• w1atn101d tt:w\ a ~tthw •all :o6l'Otmte.z• o~ 
book · lneltttled .S.ie t~ t~. 
~able 1S ab.., tbe lr..a~tdou U\'dtl$ t<Jt: oq-aioet7l•x. 
•l~l~ ~· 4"4~ ~ thl• ••141· ••• ,, or )5 .,. ca. 
rot ·f;h8 baoS. S.luded oq•~tme Wldll;8 Wlll"Uetl..i 
urd.tall'. O!n. ~baste ct ... 'bonk# l.t&ed tn ~ tvo et\141••• a 
)? per od· lnon.M •• ~ed: o,,_ tbO ft~a ~ Ven 
J11an•-8 ·~• 'lht:s ao-.. '° W!ute that ~ ~ad• 
bllt 'bee pl.1u1ftd on flaf•aeet,.1.em w.ldtnz ltm~t&tol'lal 
utdts o! net 6be 1937 ·~· 
•1 
r o r n 11 1 1 
m~a • a. tlhCVJS 
l.1 Llllli.-.C>. t ft 
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X-t~tS.•n tat,,. tor Ai-o Weld.I.Di 
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.A:N •14 .. 
- .#JtJ ~~ .. 1~ ' r~  .,. ~ •d bold !t ' 
l~e a tla~ odfl• ve14 2 
M~ a bt.\\tw veld .a 
_· 41Ap•U a 
Wf)ld a ~Ulo' 2 
. ... ~84 2 
Ol • •ltl• 1 Adj\Ulv tbo wold•• to -,.JtoP'-'• a,•••P m.'Wl vo1ta.;e 2 
Kok up weld do .. ~:rttt• Mv. •l•o•f'od• 
fiOOi•\ll> MldV 
SilMJt C~l'0:4t Ol1'0tti'c4e 
-l•h:Ul~ Wltl 
C.~vtda 
st?.i m kt ·•Jt~•at tt;1 --~10 · trtiu •'Ill _••4n• _ u H fl1th·ti1J1 u_· au 1!lln -· j•~ - ,. el!PPilftil • ~JU i)Jfg)tf4Uliitf"iti!i'Ut --.,_~ ... ,. ~- · :t •_t •-· 1".llb . . ;u n a in tf-~HJ .. 1 !llntJ• rud -•"*elf 
--~ ot btf$\Ut,. ot -.ui1 carua.,.11od, tn "blob each wt 
-~~. 
oont tit t!:Mt ~ whteb. lml'Wl-4 aw "•1d1l\.~ ro~, al" 20 
pe~ c~ ot ~ boon tn tb!t at~ ~l-4 ~a w-3.dln!I 
•• a aa~ol" Mt41~rc ~ lm.toa~tns • 1$ pa oent le-
.,~ .. 
tlldh tn lotibct ~ Wl'G t-1\tded la Yai4 • SO -4 n. 
a~ a JS pa oent,, •t ~, t>oou ~toned usd.t1 pOf;dd;ng 
to la~. ·lbo i•t~ltoa a.Ito f.n '*10 m,1tQ. wen l11ldtd 
Snfio tJ~pt: -~:; ~-.n QdfHtra =4 o~k •* ta -.. 
u~. Tablq 20· l.ml'Udu tht 1()U1*lqi Ud drt.Ut~ .,. ..... 
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lU 
Xnff¥'t dti.11 ol\UCll Sn tdltttook 
l pof:, ect•t1'~ v!th OfQcb!:QatloA tiUl Met 




G»'lnd borln:J tool 
OUh\ bmttng 'bW 
be 1101• 
au:u.-, outtikt0?; t~n and' ~&n.t t;ool blt*a Ta.bl• IS 
dlQU'• ·t..1lct Wit• tw Cb.Uok ·wol'k !n the 1•th.tt ae lalteatea 1>1 
the bock ailfdu,, Ullns,, bod~:. Nall- cm ~ 
work WO .... of' b Utd.ta t~ tbo \\Otte ~MU4M4 Sn 
both atuM.o• •~ al.In; ~1 'bf •t: turns.oa ,.,_., 
-1'1• .22 
btwct1on umt~ ,., Cpera:t!l'C a~-,,, 
0.,$~•• • .lllt.pe• 
AdJU#Jt. tllO h.· o••.· .. f'Jt tho ~ 
A4fUalt tw 1on:1'b ot et;110ke 
A~~t toio ·p•1t!on ·~ ~~ 
MJus' f'r:m fJ:~ o~ •tl'Oke 
djuoC t~ t••d 
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booktt 1nol~d lM~tlon untoe lb the ~ ot ktlle work, 
ftn.,. - es pe~ oout ot ·th,~ 'bctJkt bl k!G atutr; lnolui64 
~DI ln a la-.,.. •t• at*1f s.tt.ut1rn a 10 P• oent :m.. 
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s \U · 1· udttf!t tt .· n-. .••·••· r::u•w'.;n•,.. .iWiJ e·.,.gul!lifa11 . t · J _- ar'nlll!:Wtu ;:JJiflfMUJJ.•h-:••n•litt!• 1·1 lit 1-••••.-•••• 
• t'lt book r ot twant.1 ual1•ed• b Wl'dell ta.eh et'b 
po&Hd.. 
Jna~tlon mdtu to;, c~t.t.i~l a .'1~• ue o1lo•rt 111 
!Ab1 a • iii• - -" _ -- -15 po.I* oent of the booka1 be.id.a 
an!ff• ltl 'hta _ l'eat .ih co=~ .ob.ape»' vuk vuie 
tOUD:'l to bl lJalf»ct to Qdjua~= ct ttm .lathe act ti'!atlduirlg 
ot "~ •1-'4 ~:to~, nat ad ~o uurtl c•ft• V..a 
~ t~d ~. !f '"* ... , rtlt _lim boo1a h4rt- ...... 
ln.jl,i dsd titGU4'0 ot tb6 ~- tntltcatb:80.10 l)el" cW 
~ lll ' la~ ltwlf• 
bl• 2' -•• -~ lnstwctton. un:lt•* b 1a~d .a 
~t:rlt, vb.lab vuct lmlwtad tn ti- twn•I' booD ual.Jaed., 
AU tnc1Ulod ••~ \dth no 1 MO · th• use -°' 
the ~~. · • ~f. t.wnd ntat, t'ltt 4S ""' ca • ot \he 
bOOka bd l~'' *1'I ft••• e !S pa~- cmt,. ~ • boon 
meA llt ·.tc · la ·Ct• opt-• e .... to»to hoa41 1be 
two ~l•• tdoct• e JS P•~ -Cd •=~•' In ~- ed a 
1S -.... oout l _-~-. 
le thl• ettu47,, ltuJ--t1~ alto 'tor·~ ti'H'lbb&l 
. o•ra1 ~t11kawc:Jildng ~ eta\~ bf tu «Ut·r•l• ot 
tuonty tiookt.i, 'fb• ~n17 t.ou v•e wttte alnce :l937 ana 
ta. c=tant p•ndned to t:~d utiduorldng• 91~ eW® 
• .,..., ~ talwaJ-kt~ 001'1ll1don~ Wt!•• bct-1l ~•W• ~t 
•W.- ~ •tU, t~~' woldli , . uo~ abop• Md 
r~. Dleao ~ ~•• ~ toum to bM'• SOS In~· 
td.ONJ. lll11'• Mridat tnio t~-'~ meJor ~t.t011a. lo 
t1a4 lnteMld tbit ~ coUl.d be Udd to cheok oi.t4 t'o•ul•"' 
coiw •• ct 'tu.d"• W4Ud9 project• ~ ad!~ 3ob-. ~ 
u 1tab t0;1- untotlt1 in. ~d.~ '-'book•• 
~ 
An Attcapt •• ma4• to a~'b•Rid~ ti. gem:~ l~• !ft 
tNA bt~tlon uat. 1 ~-,t bOokl.l portutntn3 to ~rd_ • tal-
wo»td~ C•p~M•l Che da1'a ct thtt s~ with tho ·tlldJ 
~ bf tt••ti I',, Ve lmlQ le. l':f31 cU:blod 2taltU f4 .1 
iai.\£1.lt .la ~ f~, .ti& Illa ~ - lUOHa'1• 
Sa . _ maboiw ot boolm ~aald~ lh• ••Jo• opera\lona 11 
It~ 
Cc. the ball!• ~t lba \1tmaral •talvtt~-l beoka Ufftl, !t 
-. t~ that bneft wa.o a JO p~ cent, i~• 111 t.tte 
~~· of ~· W!db !Mlud.ed tho otdltl~3 ('Jf tu.eh! tn tbe 
'boaeb motil ~ cut''~ ~- bne a.ie ob!ael orld haclt dW 
.... , tounO bo b$ tht) two ma~OP outto!.ns u1:~a. 
fttla s~ fi00\1$ a 10 P• CJ•ti ~mna.o la ~ ta~ .. 
t"1oa. Wl!Os couc,.mlt'lt~ ad11tn~., :toeotlbf hol.••• uao tit ·tM 
oent~eh end JKOlq>uncb,. •fJleot!on ot propw d11i111 84 
Che uee ot ttho hand 41111 ~ ~ o~ the .QOJ'O ~s!s• 
lna~tloM.1 wit•• 
h octlteut,e of the boeta u.64 Sn tbt• •tutlr ~'-ca1*l al 
)$ .1)01" etmi f.DOJ:l'OA«JO ln the uaits OD .tiling. °"ot• fl11US• 
dftV .fllb;, ~J tbcr tll• clean, ·cm ~ nloottoa of a 
·conon ttl v••• ~ ~ ·~.t1he4 l.no,1tUotl~ 't.llttto. 
'ih'O' rt•n!J~ r:4 thl• .,,Ult)' · ~ 4 20 POP cont S~• 
t,n ~mttc S;U tho tonob •'d ••a.· !be l~'!en .Utd.t• 
•"'•;fJ•ed wn1 · ~tn:t wt~ ~ aPd "Vise., OWlettns mtal 
wt'h ~1 ~- Ud ~ ~ •. 
A 2!f peit COM· b~•n• •• .totmd lo the -.Ob Wbtob WM 
~,.- m tld• 0~11dJ' which iftolUdd ~ ttt111:os 
bol•• t• ~na. tQpptr.£1 a bOl• wttlb a·~ Q"pe ,,.., ---. 
tbH&dba e. ·eod,. and &1b• n•e of: dl•• m.ld 41• 1to~k ·wen the 
·~· fteq~l7 UDf$!.QMd uni.tat 
atvotlrc tQ ~ Ule'd vu u..iiue• Sn 10 p~r oa •on 
ltoOkt.t !n tblt etuq. Otalc• tn~t~tstoa un!tt pQtalldns '° 
•'1loda of ~-~~Ina ,.._..., •••bl~ vStlt rift.tut, 
ei1iu1;blt.Qg ""' t!l· hl•s• a.nd ••••:iblln;J wl '1l ~. 
In cutttni $heo• •ftta4, ~~•van a" pox- cont. i:ooNau 
ln e m.msbar ct boot."a mont!onlll!. t:he ue ct tho t)f.lm.ftr• 
ntn• end a "o Pf'r" o•nt tno:reaao !n ttt. ws• ot punches. 
De._,lcp:ln!! pn.tte~ lnorea.se 20 pv oent= 
In th!lll atnldf• bend!.ng aht&t motal vaa to\'md b 30 P•• 
oe mo .. • boo • uatnc tho bu told•, t'omtiis on •hel•' 
11&1 tfdcoa, aad ue~1 the hfU>A •--~ vwe . the t.u11twe•ton 
'Utdtn tnclt.tded la thle epo•a~l~ 
u luo%"00..e• at· 2.5 peiw oetl.tl wa. to\UJ.d ln the ~ t:>I 
boob tbleh blolu4e4 •aldnEJ d•1 ln th&ef> metal. !be 
•• r wn the JIO •pbafl!!..e•d ud.t) • 
Xmt . etlto• unlto to~ t~Nf.na •• , •ld tnenaaed ao 
Po~ tnuib. the t omS.n:t units concomln:1 tht' bt!Jadtn~ ~· • 
· ur•l.n.$;· ed vl:vl ~•oht•• v•N tnolutt•• to. tbl• .· •~tsoa. 
fh•I"• WU• an lnb::t•••• t:J'E 20 pet- cont l~ tb(t D\ll'!lbeP or 
bOoka bevl.ng. eott ncl.14efl.n, as a u3or ut&lwo.rktng at t, 
rropd~i '11• 1101autn,1 lro11 to:, tbld&l'lnt!, pirepaJit •W 
toJ:· eol ert , , mid appl.lc•tlon ot t1'1X • ~• lmtr-uottcm 
w:d.t• to\llld 1n tit. bOolG atW.rMKt. 
fb.o:re 1tfU ! ·00"41:$ o.t ,., pGl" tm.'1 l~ p$.t" O nt, Gd 
po .. o t. to• ple~n$. z-td.ef.ns,.. and d'uldlll metal,, 
" eot1v•1J• . ·hi':- !MtJ'\letltc.n Wll'•· to•n4 tu the lco·mlnl 
of at J.ttttal wore tappinS, t.amp.tng a_nf. flt~. 
1 t l 5 
p , t 
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Ba.t\od on tho boclt• u111ed, 1'1.the w.-k. SncH4 d 10 :pol' 
ocm.t. lt.urtruotton unt tttt fop th lath• !rmlU4614 ~ti3 •'al 
bstw.- lathe cutnlcl"Ot fi1lr.g GUd poltaid.tt! on tl• latbe1 
knW11nGt chuok 'WOPk lD ~lathe,, r ' ...-lflt Gf.ld: 
di-111!~. 
'l'bt!t numbor of tJooko incl w.t!ng th• o,cu:~~tton ot tho 
-.or lttortaeed 10 P•l* oeot,. Boat Uhf ta <1ano•l'1dn~ ahape~ 
~ "'" t<>Uf1d t;,o tie limited to· the adju•ttten~ or th• lathe 
.ad. ~ns ot nt:Jhot· 1,~l• a'\Q*f.ac•• 
'lhl• atta.dJ !M!cateo a ~S po• oont !n4Ha•• i.n 1aiout 
and a ~ por cent S:nuu10 !D lffa~er.d~.. Ont.to G1"noerlllns 
1'b.e aeratch awl, pdok pu.ncb, dlvt~, h~, fide~•~• 
leJOUt;. t1utd. di ·o!t"Cmt'e~• •ulea •oi"e t... b •U.•• 
ope11atlouo. 
On tho baslo et tlhle atvd'J• the ~ll<Mitlng !n1'ru t!oa 
unl t11 ve wmscu~ted tor · · 'enol"1l!ll. -~•lworktng CHJUrfl•• 
x. lonch •tiel 
C\tt mtal 
1. Uae t~ cold cld e1 
•• Cuti wt th cold chl.eGl am kokplate 
b• cut wt th •l.$• ttnd colti. cb.ls.tal ( a?:ieo) 
e., eutJ a tnihll'nol ope.nine 
d. ~en cold o'b1•4'4 
2. tut wtth bO~ moo 
V•o tbs b4olt saw 
a. Ro16 m~full tn Y1!!N to't*' euO,ir41 
loot P~»er- blade to~ job 
e-.. &kt, pAPfi;l1 lidju-.~nta oa blade 








1'Jtctc •la Jtg 
. c •• v.t th lma!ll:tf$ t 
rd curv•. and c1~l\'.ui av•• plpa 
Do:.att c~ aftd · lea ova~ tol1d.fll •• •• ~ t.-. o~ plpe 
t.. ·= el\ .,,. 
OutJ thruad.rl 
1. DrU1 hole rcr t•wtna 
a. u 8 t pl~, ~ betta!tlg ' 
S..· u a trP• .'I ~ 
~ •• ~· tiP• t.ap 
/ 
u. 
~~ Tap a hol• 
6.,. Ueo dloo Md die stock 
"1·11 Tbrcutt A rod B~ tubl"1 ca.ta ta!* on.cl dl oe 
9. '!bread pipe 
3.(). (tut plp witb pt~ CUtttX1' 
11,. ~ no ll'U.¥'i-~ tnst4• ·"4 p!po 
Pit ,Apo.bJ.e 
1. atv tJ 
2 •. 
J. 
•• Ose rl et ,set 
Soleob P"lwt ~ jo'b 
• ll1S rivot blook 
D tcna!nct rtvet l n.1tb• 
•• ~ hell•• .to,.- .:rt.Yet; (o• pUJlah.) 
t. Be a »lftt. 
. , aountt9l"slnk l11 • .,,. 





h ta wt.th •Aft"!e.1• bolta 
Fasten with 3tOVO balt• 
Puten \dtb 14. S.ne boltle 
01'0V8 
.Ua-.bl• vt'th ao""11 
'bw D~1¥• a ~ 
o.. ·Dae aolif' t pp!ng ac:-ev 
bet Metal 
Pcvelop a patt.m and •t. mtuis fltet 1 
1. U. pattdlel ~ dovolo~nc 
tlae ~.!al ltne dn&lopmont 
!r~nater ~•t''U'» t lhttet u tU 
Vee ttn ttn!pn . or .. haM s.boal9e 
Ol't With l)tft.lilit •ftlpa hit,...d t llnea) 
no tn•t. o cutt.lng 
Cu• wt~ aviation otdpa 
Out Wf lb C\UIJ9.od, ..Spa 
Cut tlOthJbe• 
l"=-1l hole& ln sb.&•t.; chi.ta1 
UH bol1cv p~b. 
Use . olld p~ 
U... aquartn. ahoua 
u.,., the ham .,..,..,. 
go· ~et.al on tho eonduuco. •ia. 
.Fo1m rte~ on tbQ bl~o •cfl.ke 
Ji·\)m ut~l on tb.• b~on 
~m 1:11ott\l. on tho candlo aold s~•• 
Fom · tel on ·tne ~•tl\ha •.quan 
Fe ~b~ on th• t ovlk• 
Pom at>al on tlb• e~ ate.ta 
m •td oa a. boll• mtm.4"1 
Ben4 be'1ieen w-o pt•oe• ot wood 
m u•tna •!l• 1l'Ou mallet: anO olampa 
ad two;ul~ 0~&1  batweon two tom.Ml blooka 
Ben<! u&lnti •el.lot and rise 
~ tt$1q ettio ot bench und s.allo:t, 
lend tt.r:aln4 !ran p.l)e 
&m4 on. bbo bU folder o• 'bl'ako 
Pre,•"' ••tel Co• a v1"4 •4..:J• on ~ told•l' 
Ihm open belt en be.~ toldo 
Ult• a contoo b»IU..' 
Po• on a bo: and pan bna 
lfake a 1cp • 
Mak• a. ~Gd Cl:OD 
Kate loc.k- ••• Mt1ko a rold&d ,,.., 
Hake. 6 .f1\ldl OOl'l10» aee 
Koko a oO'tmt•l"•lnk 1ap 
Mak• rm tmlda lap 
Mak• . •tnslo hm 
Mflko a d.Otibl• hl!Jll 
Mako a out:atde.lap 
Mttl«t o. atand1ng .ema 
~· a double . .-
'Uao a lw'.ld c~oo'1tr 
Double ••• vtth eebt!us down ~r 
atv~ he•fJ utal 
a,, Mand.m oo~Mt t!~h ~t"t 
~ rWch M ' tllrou;h 11h•e1u1 wta halo 
and. ~lvc0t et 
D,. J?o• dloot mote.! 
•• - •o!f!lnd• 
b. a,, Q . . oal ••• 
u. hn•t wlv-1 •4'• 11'1 rcUa 
d., Uee a llp·~U romlns machine 
•• Uee • .ta\tlOU'Z"J ilfOll tomtna machine 
2. Beu vt tb a i-ota.l'J uobl.r» 
3.·. on.p wl'1l a ~otu1 •aobl\De 
II. .D..trr Oil f'll'mr!~ 'W1 th. a i-otfd:T uebtne 
~ cn •dse on 110tf)"11 acbtue 
6., tiln ;;m •d~1t• on a Ht•ll'J' maobbo 
a. aloa• \ha wt~ ottt;e eta wlrb\1 tl&chltw 
on the vl»ed oqe vltb Mttlcs 40\m 
~11 
a• Clotl& td,b, pU.•~a 
dt •~ ed•~• v!'th bu to14olt' an4 b-=el!' 




'· 10. u. 1a. 
k: 1~. 
rn. »t Met 1 
l.tt wl metal 
1. ·Tap •tel 
a. st*P aot.d 
'• t:baae ••al 
a.. n,u~ vact~ tool•, 
!>. U#O •&tt1~ -Ola 
th. 'Uoo cbaalng ~e.s-a 
dit llao pitch blNk. be.tkbg 
q.. aw and pte.-
•• ,.. ..1••1~•·· b. Cut. on a •v• · . eolt 
s.. Sink cm4 heat down at-1 
•• Slak' 1."GO~~ pl~t•• la a 111• 
Sl-* Bm1 bet:\' dOWll b weod or t"JeW t~ 
6• ftaiM 
a. ala:e a bWl 
ta. Vao a •'4k• ••• o_. Ddao bowl ovo,. .~db&; 
ct. u. ~taoe hotgbt saua• tto 1llM'k -~ 
11-
:Pr••....,,• tlldttb and pol!$h aotat 
1., h>Um 
.fo11a vttn pmtce 
~· Pall• wt• ,,0\18• 
c. Pollsb v!th rotOo•tor. 
foil& wt tb. wtd t!na 
•• Pol1«t vi.th 110-.1 wool 
t. toU sh vi.th tt le fU'ld abaalve cloth 
I • Jolilh vltb tnpoU. 
h. Mak• ptoal~ dlllllon 
a. IUlt' ••ta!. 
.. b ·096" bUttlt4 W.el• 
b• nae ~ d .~ dotib 
l• Cola&'f mohl 
•• Ct>lw wt tll beat 
b. 3.0JJ with Ohmiod• 
OM 001@ WI th 11¥·01" ot mp'hu 
4. .bo$1t.'ft'fJ flJ'dpb 
a. Bundeamewi 
b. Appl)' ol•• loo ... 
c. plJ' WJ>lnklei 1'!.rd.llb 
d• to motal 
o.. ~· t!nf.ab 
t. 1£ .1 ~otal 
8• AppJ.7 ltl'l,t. 
h. plf oo1~d laoquep 
c. J.)$co~t t ttu.rtaco 0it edi• tn ot:J Mtal 
1. D..,apate t.'1..e .~ace of! eda• 
•• tlad.dlae~ ~ Embo,• •'al. 
c. tlae plan!lb.lng atckea and ba'an 
d• DOae •tel with tom blocka 
•• motQ.\ Vlth . ·u).ing 14.ooa Pd.~· 
t. Flute •dpl 
B• allop edgea 
h. ftal"O tubln& 
1. Peen etal 









u. Polfo .ng 
a._ p-17 the nmtn\\ to Qetetl 
b.. tae tme ·1>halt.,.•umm m:etbod t Appl'.J0·e;= olutton 
t&l tr>. ~ · ott4 
•· ~a• _.4 h•• treat ••tal 
l.+ DlUd and -Sat:atn coal tin. 
2- Su!.ld and ulntn!n gaa f'ln 
),. Bald work with tons• 
4. w out meba1 

n. ~Aoe~l-. olelnl 
~.,,,,~,Oille Wld 
1. 1 .bl tb weld~ ~ and bo 
2• old torch oo~tl7 . 
' -~te 'PA· 11'0 ·~to. 
lea calT' t to-~ tlp .t"ore vo»k 
.$. ~ ,, .. ~· ~ p!•ae• t;o be weld~ 
6. t1 . t lit th rrtotloa 1l&ht 
1 ! Ad uet tl • t nldln:& tonb. a,,.~ 
9. Uve~ old 
Vllt "Oldi 
~ 1'014 
1w I' p~lJ 
241 tfMkG At'Q ~ hold tt 
nn. t4Mbw ~·bop 
Svat~b ~ on latho 
1. ~ td lab bow no •• 
Looa\o ClnO dr1U cecto2111 
na oent•~ bi oo:it.el' uu. ••*<' 
Ul!o be'ft~lte otllt r tu c•tdfJ&J 
c., ·no cettb~ !OB bill all4 o untenlnk 
4* D.rtll hole• la end 
• .Do \"'h ~n':I 
iaattNl l•~h d to et:took 
b• Im·•' e.tOok in lAtll• 
• ~u . Ul !nsei-t too1 blb l holdo 
d. Ad.JU ' · OOl'Not sp-4 of' Uthe· 
•• et ttllpo tor- o i-reo' ~ 
f., OU~ id latboa.-
llo t!nteh t~ 
CU\$ a oUld ~ taco • 
l 1'>k Wld ~11 tJbOu.ldd 
b, Soleob utt~ too18 
Ct ends 




. MJ1~· la 
.ft.1• nt•l:s' 
c. Polish with allftdv - clo 
Ua •!in.'*' t.001 cut 't~~ bf otrao,,!~ tdlttioclt 
CUb tu\JIGN U~J O(al)~ "°' \?\lb. "'~· ~r.na t;ool btts 
Cbuc -.ork lathe 
1. ~~ la.lab 
2., 1?ia.o n atoc tit ~ 
~~ ohuOk on lathe 
"" tl\d.epond~ dlwk 
c., lJH Ubt9n't'Jd ch\tCk: 
'£10 · e 4md •t etook 
~ 
•• ~t a..su ohuck s.n k111'took 
b., $pct 08\;0f' u1 bb. eotablnatb drll1 .a uo=•e I · 
c. ~ll a. Lllbrt~t• f.tl'1U 
5, b.01• 
Jli.ttd bo.l'tiu tOOl .. oun., ~us bQi 
c,. :lofr• hol• 
6 ... 
Mju1t ·~ and ttd tor li._ 
b. '1 um;~ 
c. oM-. a ~r 
4 Ml·u. !ab ~· l»ttlh.·. t . or '. ha. ~· · M. ~- to'f1' b 1ol •t.0'9 
• Ad ""' t011 or atttOX. 
Ad u1tf ~o~ • ·. Of ativlte 
- Ad U4tt ~ ~ toed 
' 
n, L417ou1 Ml4 ·~tJW,~ 
~qout ad ~U»O 
• 
:&'l'W!\vf-:n Cit )ttorge • Mot411110r'k 1:0'%- .. .. 3.t and Gollogos. 
Yo~ , OxftT · mventhl' b _se. 1947., 
.:pto!l, '· . • • .. al 
.ttlltm co 1940. 
~ a. Slid. · tal lff)lW ror Zmtua• 
••· Cb.to.ate,, Ammoan 1.'eolm!cal sootet)". 
u, do. 
Bl.(lJamLJ:).gt,on, tll{n¢1 f """WM.Q,l~~W 
llne~al db . 
&! a., tow 
Cd. m 1! t lo~.. Ii Ol"'le,. 11 l'lbf.. ... ~~ 
• 1946. . .. 
e ~, J,., a. ~bnlcal i:etoleatt or ach •• 
tlth o1t· Cent~•• l9haw 
· -.a, tr. . e. I 
UO•k~ ea. 1~!1t 
SOOl«tJ'•. Li tcwooa ..,.., il&1'.a o~e»ti lu ao· :,rQl ··t}Q tor ~ 
V1d art bi ~ ~ t&ll<»> btah acbocl. bUblt~ 
s., ~td.e. a.a, :~. low. S~t\o OOUe, o L:lt.a...'7-. 
194.l. 
1 WU1lm . aud 9-.tdl*k iotUa V, . ~ . tale or 
P "O• . . . U 00• 19l'J. 
! "11• • ». o.nd . is. ot41 '111Grlt. 
lJloM Jm 1940. 
Van .. ~ * oma~ ~ c.cva tn ·••4 
tt>J! ht ... ocl., t•UbllSll•d I! ., Tne~ta. 
J.ova 8 te O>lloete· L1~'"7• 19)?w 
i4n . and ~~1•ll1.li "-~t · t nliRO;u.t1 
